The health care community is seeking ways to improve outcomes by formation of teams to leverage diverse expertise, skills, and training. The concept that diversity among team members improves performance is well accepted. Nevertheless, it is challenging to put the concept into action. Bringing people together across disciplines increases the pool of available knowledge but coordination becomes difficult as teams grow in size. In the setting of complex care, teams must gather information from multiple subspecialists, synthesize the information acquired, come to decisions, and execute a plan. Complex care often involves input from and coordination with other departments, so information must flow beyond team boundaries. Reporting relationships add complexity since team members may belong to distinct departments and many individuals belong to multiple teams. Given these potential constraints, it is no surprise that putting groups together and calling them a team does not ensure that the team will be effective. Effective teams require a common purpose, organizational support, and ties, which permit trust and foster mutual accountability among team members. So leaders must acknowledge and recognize the complexity of the system in which the team operates and helps to define and foster strategies to optimize team function.
Introduction
With advances in medical science, operative procedures, and pharmaceuticals, traditional outcome metrics have improved but they do not adequately represent the results of care for patient populations. With increasing focus on the quality of health care, the goals for patients and for their providers may best be described by the tiers of outcomes as defined by Michael Porter [1•] . Porter proposed that the tiers be defined as (1) health status achieved, (2) process of recovery, and (3) sustainability of health. Health care organizations are seeking ways to improve outcomes by leveraging diverse expertise, skills, and training. The concept that diversity among team members may improve performance is well accepted, but putting the concept into action is often met with challenges. Bringing people together across disciplines increases the pool of available knowledge and reduces departmental silos [2] , but coordination is challenging for large teams [3] , and diversity among team members can both enhance and inhibit collaboration [4] . In this review, we will discuss the characteristics of a good team, the trials that teams face, opportunities for improvement of team function, and then examination of the challenges and opportunities in distinct clinical scenarios.
What makes a good team
Organizational effectiveness and leadership research have helped us understand the components of a good team. Increasingly, the best productivity for effective interdisciplinary teams requires that they work in a coordinated fashion toward a common goal. Effective teams build ties among key players and adapt their structure over time to enable useful outsiders to contribute on common projects [5, 6] . With successful teams, each player brings his or her special knowledge and capabilities, but also interpersonal relationships with the members inside and outside of the team [7] . Yet even though individual team members may have distinct and complementary expertise, effective teams require a common purpose, close ties among the members, mutual accountability, and organizational support. To reiterate, teams must have a common and shared goal and have ties that permit trust and foster mutual accountability. In addition, it is critical to recognize that these characteristics rest on an organizational structure that supports interdisciplinary efforts. It is the combination of these factors that distinguishes good teams. For more specific reading related to these concepts, please consider reference [8•] .
Challenges for teams
The components of team failure are well described and include lack of competence, lack of trust, failure to constructively address and resolve differences, failure of commitment, lack of accountability, and inattention to results [9] . Specific strategies to address causes of team failure or dysfunction exist but they require time and may be costly [9] .
Teams abound in health care
The single researcher making a critical discovery or a physician able to make diagnoses and treat patients with complex conditions based on the contents of their Bblack bag^and what they carry in their memory is exceedingly rare. As information grows and expertise becomes more specialized, division of labor emerges. As a result, coordination across specialties becomes critical and often occurs across traditional organizational structures. While effective coordination will foster collaboration, it comes so with a cost since it requires time to ensure clear communication and harmonized efforts. Distribution of decision-making authority is a challenge since physicians, who often serve as team leaders, may have less knowledge than other non-physician health care providers such as pharmacists, dietitians, social workers, respiratory therapists, and nurses. Yet, physicians may feel compelled to retain decision-making authority. While a discussion of all of the many distinct health care teams is beyond the scope of this review, we will provide some discussion of challenges as they may apply to specific examples.
Research team
Increasingly, the best productivity for complex patient-based research requires effective interdisciplinary teams with diverse competencies who work in a coordinated fashion toward a common goal. More importantly, strong professional and interpersonal ties exist among players building trust among team members, and if present, these relationships and research collaborations form an extraordinarily resilient structure. The importance of the network effectiveness cannot be underestimated. The expertise of the core players, the resiliency of the network through periods of change, and the extensive ties among the key players are markers of successful teams. Moreover, productivity and impact of research are increased with team comprised of members across disciplines and across research sites [10•] .
Surgical teams
Several studies have shown links between team communication and performance and patient outcomes. In 2005, the Joint Commission estimated that poor communication was the cause of nearly 70 % of sentinel events [11] . In the past, surgical excellence has been focused on the technical excellence of individual surgeons. While technical excellence is critical and perhaps the most critical factor predicting outcome, it does not stand alone. Miscommunication among surgeons, anesthesiologists, and nurses increases risk for surgical complications [11, 12] . Surgical teams have modeled safety improvement strategies used in the aviation industry to improve communication and as a result decrease the risk of errors related to human factors [12] . Errors across preoperative, intraoperative, and postoperative phases of care impact outcome. Communication breakdowns within and across phases of care are potential areas of risk and opportunities for improvement. In the postoperative phase of care, failure to identify complications and escalate care may lead to poor outcomes [12] [13] [14] . Failure to rescue from complications often results from lack of experience and also from failure of communication of front line providers with senior physicians. Patient harm may be avoided if clinical changes are recognized and the observations are communicated to decision-makers.
Interdisciplinary inpatient care
The path of the patient often traverses units and departments, and consequently, care for the individual patient may not align with the organizational structure. To be successful in a value-based health care system, providers need to adapt to the needs of the individual patients within the structure of a standardized approach to care. How do care teams fit into this paradigm? As a first step, let us pick an example, in this case, solid organ transplantation. This procedure and the associated care processes can serve as a model for other complex clinical care that requires interdisciplinary teams.
Care in a specialty unit
Care for the increasingly complex population of solid organ transplant recipients requires teams of subspecialists including pediatric surgeons and transplant-trained physicians as well as specialists in immunology, infectious disease, and pharmacology. In addition, front line nursing teams are now trained in transplant medicine to reliably execute care plans. The approach to improve care has invoked critical components of the chronic care model [15•] related to decision-making aids, electronic health records, and delivery system design. The best outcomes are achieved when we also leverage the knowledge of members of the interdisciplinary team. Nevertheless, we have not, as yet, comprehensively examined the potential impact of communication, varied work styles, and the types of working relationships and habits of the health care professionals on interdisciplinary teams. Specifically, how do health care professionals on interdisciplinary teams come together to share information and use their collaborative intelligence to make decisions? Due to the wide variation in fields of expertise and modes of practice, there are many opportunities for miscommunication. By understanding the factors, which may impede open and divert forms of communication, we can improve patient safety and outcomes, and decrease risk and cost.
While interdisciplinary teams have been associated with better patient outcomes [16, 17] , the teams introduce new challenges in group coordination and management. First, they involve more players than traditional teams. Research informs us that productivity lost to coordination increases exponentially with increasing team size, and productivity actually begins to decrease beyond about 4-5 members [18] . Second, care teams are highly dynamic, with medical trainees (residents and fellows) and attending physicians rotating through the team at different intervals. With new members constantly joining and leaving the team, the team cannot fully capture known benefits of team stability for short-term performance [19] . Third, well-documented social and cultural dynamics often inhibit communication among players who may be divided by social status, placement in the vertical hierarchy, and/or professional background [20] . Complex care involves constant input from and coordination with other departments (e.g., consulting physicians), so information must flow beyond even ill-defined team boundaries for effective coordination. Reporting relationships add complexity since almost all members belong to department distinct from the team, and many belong to multiple teams. In the end, we have a dynamic team conducting complex work functioning in a matrix organizational structure. It is no surprise that putting these groups together and calling them a team does not ensure that they will work together effectively.
The setting in which the team functions may impact outcome. Ethan Bernstein has observed the critical role of privacy for team function [21•] . Based on a qualitative study and then field experiment of a large manufacturing company in Southern China, Bernstein and colleagues found that an opportunity to permit groups working together to have privacy was associated with increased innovation and higher productivity. So while the buzz word has become transparency, openness in the absence of privacy may make the team member uncomfortable to state an opinion for fear of failure. Remarkably, transparency may compromise application of the diverse knowledge among team members and as a result reduce productivity. So bringing the team together without attention to a balance between privacy and transparency may compromise effectiveness. How might this be relevant to health care? The process of care may be considered to include four steps: gathering of information, synthesis of information across disciplines, decision, and execution of the plan (Fig. 1) . Patients and family members are included in rounding discussions, which means some of the conversations that doctors and other care providers used to have among themselves have become public. While the Socratic method may have previously been the norm for teaching residents, getting something wrong in front of the patient and family may lead to loss of credibility, perhaps not worth the benefit of learning. Moreover, if the patient and family witness real-time problem-solving in a complex situation, anxiety and confusion may occur. Problem-solving and teaching in a private space, to synthesize information and do complex decision-making, may permit more open discussion among the teams. Then, the providers could validate the plan in public with the family and staff. Fig. 1 . Four-step process of care.
A Real Conversation-Consider the Solution Spaces

A young woman with clinical changes after liver transplantation
Hepatologist: She has increased heart rate one month after liver transplantation. She developed adenovirus, elevated liver tests and has an anastomotic biliary stricture. Her mental status is deteriorating I think she should move to the ICU Cardiologist: I have seen this before. She has a second degree AV block, elevated BNP and a dyskinetic left ventricle. I would be really concerned about progression in the face of an inflammatory myocardial process. I think she should go to the CICU Fig. 2 . Example on considering the solution spaces.
Finally, Shore et al. [22•] examined how members of a network collect information and solve problems. Problem-solving involves both searching and gathering information and exploration for solutions. Interestingly, the results showed that highly clustered teams were more effective at gathering and generating information but were less innovative in the solution space, perhaps more likely to come to the same conclusions than less clustered groups. The authors noted that it was important to recognize the dichotomy. Why is this important for health care teams? Teams that are highly clustered may fall privy to cognitive bias, and fail to consider solutions outside of their immediate sphere of work and potentially delay diagnosis and treatment (Fig. 2) .
Summary
Given this level of complexity, what strategies might make sense to building a team and optimizing its performance? At a first level, it is critical to recognize that the team and its function impacts outcome, value, patient experience, and professional satisfaction for team members. It is also essential to acknowledge and recognize the complexity of the system and the potential pitfalls in which the team operates. In our discussion here, we have given three examples: a research team, surgical team, and an interdisciplinary inpatient team. But there are myriad others. Some steps to consider that may help to optimize performance have been outlined by Katzenbach and Smith [23] . Careful selection of members for skill and skill potential in the context of a clear goal is critical. There must be some clear rules for behavior and privacy. Early successes that can be celebrated are important, and the leaders should be aware of opportunities for professional development and recognition of the team members. The team must be open to new ideas and learning. While these issues may seem obvious, they are often overlooked in the busy health care environment.
